Introduction
Electrochemotherapy is an innovative minimallyinvasive technique for treating cancer, which has already been used successfully in malignancies of the skin. In order to establish this method for an interstitial use, we developed a needle shaped probe with four expandable electrodes, which can be used as percutaneous, imageguided, minimally invasive treatment option for malignant liver tumors.
Methods
The probe is designed in a CAD environment (SolidWorks) with a livelink to a FEM simulation software (Comsol). To create the necessary homogeneous field distribution for the treatment of hepatic malignancies is challenging due to their often spherical geometry and the different electrical properties of healthy and tumorous liver tissue. We analyzed different geometries in reference to the geometry of the generated electrical field and optimized the best one in different parameters (electrode radius, length, distance to main probe, length and distance of insulating layer etc.) In reference to realization aspects, three different materials (steel, titan, nitinol) were tested for building up a prototype.
Results
With the results of the simulation processes we built up a fully functional prototype with a diameter of 5mm. A shape memory alloy (nitinol) is used for the four expandable electrodes: When they are pushed out from their rectilineal posi tion inside the main probe, they deploy reversible in a predefined radius of 70mm up to an angel of 7°. In this fieldgen erating arcuate position they span an electrical field with an almost spheric geometry. For the insulating areas a Teflon coating is used. Another option to optimize the field geometry is to connect the electrodes to different potentials, which is also shown in simulation results. All four movable electrodes are hollow for injecting the chemotherapeutic agents inside the tumor.
Conclusion
The good simulation results and the functional prototype legitimate the next step, i.e. the transfer of the electrochemo therapy for interstitial use in animal experiments.
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